This review concluded that bedside ultrasound performed by clinicians had higher sensitivity and similar specificity to chest X-ray for diagnosing pneumothorax. Potential for missed studies, lack of duplication of the entire review process and use of less robust analytical methods to derive pooled estimates of accuracy from heterogeneous studies mean that the conclusions should be treated with caution.
Searching
MEDLINE, EMBASE and The Cochrane Library were searched to October 2010 for studies published in English; the search strategy was reported. Related links for results of the database search were viewed. Bibliographies of retrieved articles were scanned.
Study selection
Diagnostic accuracy studies that evaluated chest X-ray and/or ultrasonography for the detection of pneumothorax, where there is a clear definition of a positive test, were eligible for inclusion. Acceptable gold standards included computed tomography (CT) and a composite of clinical presentation and escape/aspiration of intrapleural air on drainage. Studies had to report sufficient data to construct 2x2 tables of test performance. Most of the studies were conducted in patients who had suffered trauma. Where reported, ultrasound operators varied; emergency physicians and radiologists were most commonly used.
Two reviewers independently selected studies for the review; disagreements were resolved by consensus.
Assessment of study quality
Study quality was assessed using an adapted version of the 14-point QUADAS tool; four criteria were omitted (representative patient spectrum, progression bias, clinical review bias, reporting of uninterpretable/intermediate results). their inclusion criteria, used an appropriate reference standard and adequately described the index and reference standard tests. Seventeen studies avoided partial verification bias, 15 avoided differential verification bias and 19 avoided incorporation bias. Thirteen studies blinded interpreters of the index test and six blinded interpreters of the reference standard.
For ultrasonography (15 studies), overall sensitivity was 88% (95% CI 85% to 91%; Ι²=91%), specificity was 99% (95% CI 98% to 99%; Ι² 75%) and DOR was 993.1 (95% CI 333.5 to 2,937.4; Ι² 70%).
For X-ray (19 studies), overall sensitivity was 52% (95% CI 49% to 55%; Ι²=91%), specificity was 100% (95% CI 100% to 100%; Ι²=51%) and DOR was 304.8 (95% CI 121.9 to 761.9; Ι²=55%).
Of the covariates included in a meta-regression, the ultrasonography operator was strongly associated with accuracy. When the analysis was restricted to clinicians other than radiologists, sensitivity was 90% (95% CI 87% to 93%) and specificity was 99% (95% CI 98% to 99%); both analyses had significant heterogeneity.
